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Novel suppository form comprising an acid-labile active compound 
Technical field 

The present invention relates to the field of phannaceutical technology and describes a novel admini- 
stration fomn comprising an acid-labile active compound, in particular an acid-labile proton pump In- 
hibitor. The novel administration fonn is a suppository, in particular for rectal administration. Further- 
more, the invention also relates to a process for the production of the administration fonm and prepara- 
tions which can be used for the production of the administration fomn. 

Prior art 

Add-labile proton pump Inhibitors (H*/K* ATPase inhibitors), in particular pyridin-2-ylmethylsulfinyHH- 
benzlmidazoles. such as are disclosed, for example, In EP-A-0 005 129, EP-A-0 166 287, 
EP-A-0 174 726 and EP-A-0 268 956, are of great importance on account of their H^/K* ATPase- 
inhibitlng action in the therapy of diseases which result from increased gastric add secretion. Exam- 
ples of already commerdally available active compounds from this group are 5-methoxy-2-((4-meth- 
oxy-3.5-dimethyl-2-pyrldinyl)methylsulfinylJ-1H-ben2imida20le (INN: omeprazole), 5-dinuoromethoxy-2- 
[(3.4-dimethoxy-2-pyridinyl)methy1suIfinyl]-1H-ben2imidazole (INN: pantoprazole). 2-[3-methyl- 
4-(2,2,2-trifluoroethoxy)-2-pyridinyl)methylsulfinyl]-1H-benzlmidazole (INN: lansoprazole) and 2-{(4-{3- 
methoxypropoxy)-3-methylpyridin-2-yl]methyIsulfinyl}-1 H-benzimldazole (INN: rabeprazote). 

Because of their strong tendency to decompose in a neutral and, in particular, addic environment, 
strongly colored decomposition products being fornied, it is necessary to protect the adive compounds 
in phanmaceutlcal administration forms from the action of adds and moisture and destruction by unde- 
slred Interaction with pharmaceutical auxiliaries. For example, the strongly acid-labile pyridin-2-ylme- 
thylsulflnyl-IH-benzimldazoles for oral administration fomis are processed In the tablet core or In pel- 
lets in the form of their alkaline salts, for example as sodium salts, or together with alkaline substances. 

The preparation of administration fomis for acid-labile proton pump Inhibitors for oral administration is 
described, for example, In EP-A-0 244 380, EP-A-0 519 365, EP-A-0 342 522. EP-A-0 277 741 . 
WO 96/01623. WO 96/01624. WO 96/01625 and WO 97/25030. 

In certain groups of patients, the oral administration of an active compound Is not possible or Is made 
difficult, for example In the case of patients having a hypersensitivity to taste impulses. In the case of 
difficulty in swallowing, after stomach operations or in patients In intensive care units. In these cases, 
the administration of an active compound can be effected by means of a suppository. 
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EP-0 645 140 describes compositions for rectal administration in which pyridin-2-ylmethylsulfinyl-1H- 
benzimidazoles and salts of fatty acids having 6-20 C atonr^s are present nf)ixed in a base for rectal 
adnninistration. 

In WO 97/34580, a suppository for add-labile active compounds Is described which, in addition to the 
active compound, contains poloxamerand hydrophilic natural polymers as auxiliaries. 

EP-0 444 625 discloses omeprazole compositions for rectal administration, which contain omeprazole 
as an active compound, a mixture of polyethylene glycols or a mixture of hard fat and sodium lauryl 
sulfate as well as a soluble basic amino add. 

Description of the invention 

It is an object of the present invention to provide a novel, stable suppository fonm for acid-labile active 
compounds. 

It has now surprisingly been found that this object can be achieved by a suppository which comprises a 
plurality of Individual active compound units, the acid-labile active compound in the individual active 
compound units being surrounded by a mixture of at least one sterol and at least one polymer, by at 
least one fatty alcohol or by a mixture of at least one fatty alcohol and at least one polymer and/or at 
least one sterol. 

The subject of the invention is a suppository for acid-labile active compounds, comprising at least one 
pharmaceutical auxiliary and a plurality of Individual active compound units, wherein the acid-labile 
active compound in the Individual active compound units is surrounded by a mixture of at least one 
sterol and at least one polymer, by at least one fatty alcohol or by a mixture of at least one fatty alcohol 
and at least one polymer and/or at least one sterol. 

A preferred subject of the invention is a suppository for add-labtle active compounds, comprising at 
least one pharmaceutical auxiliary and a plurality of individual active compound units, wherein the acid- 
labile adive compound in the individual active compound units is surrounded by a mixture of at least 
one sterol and at least one polymer. 

Further subjeds follow from the patent claims. 

The plurality of individual active compound units in the sense of the invention is a plurality of individual 
units (multiple individual units) in which at least one adive compound particle is present surrounded by 
a mixture of at least one sterol and at least one polymer, by at least one fatty alcohol or by a mixture of 
at least one fatty alcohol and at least one polymer and/or at least one sterol 
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Further subject of the invention is an active compound unit comprising an acid-labile active compound, 
wherein the acid-labile active compound is surrounded by a mixture of at least one sterol and at least 
one polymer, by at least one fatty alcohol or by a mixture of at least one fatty alcohol and at least one 
polymer and/or at least one sterol. 

The particle size of the individual units is advantageously less than 200 pm. in particular less than 
100 ^m. Preferably, the particle size is in the range from 2 |.im to 50 i^m, particularly preferably in the 
range from 4 ^m to 20 ^m. 

Add-labile active compounds in the sense of the present invention are. in particular, acid-labile proton 
pump inhibitors. 

Acid-labile proton pump inhibitors (H*/K* ATPase inhibitors) which may be mentioned in the sense of 
the present invention are, in particular, substituted pyridin-2-ylmethylsulfinyl-1H-benzimidazoles, such 
as are disclosed, for example, in EP-A-0 005 129. EP-A-0 166 287, EP-A-0 174 726, EP-A-0 184 322. 
EP-A-0 261 478 and EP-A-0 268 956. Preferably, mention may be made here of 5-methoxy-2- 
[(4-methoxy-3.5-dimethyl-2-pyridinyl)methylsuirinylJ-1H-ben2imidazole (INN: omeprazole), 5-difIuoro- 
methoxy-2-I(3,4-dimethoxy-2-pyr1dinyl)methylsulfinyl]-1H-benzlmidazoie (INN: pantoprazole). 2-[3-me- 
thyl-4-(2,2,2-tr1fluoroethoxy)-2-pyridtnyl)methylsulfinyl]-1l-l-benzimidazole (INN: lansoprazole) and 
2-{[4-(3-methoxypropoxy)-3-methylpyridin-2-yl]methylsulfinyl}-1 H-benzlmldazole (INN: rabeprazole). 

Further acid-labile proton pump Inhibitors, for example substituted phenylmethylsulfinyl-IH-benz- 
imidazoles, cycloheptapyridin-9-ylsulfinyl-1 H-benzimidazoles or pyridin-2-ylmethylsulfinylthienoimida- 
zoles are disclosed in DE-A-35 31 487, EP-A-0 434 999 or EP-A-0 234 485. Mention may be made by 
way of example of 2-[2-(N-isobutyt-N-methylamino)benzylsulfinyl]benzlmidazole (INN: leminoprazole) 
and 2-(4-methoxy-6,7,8,9-tetrahydro-5H-cycloheptaIb]pyridin-9-ylsulfinyl)-1H-benzlmidazole (INN: 
nepaprazole). 

The acid-labile proton pump inhibitors are chiral compounds. The temi acid-labile proton pump inhibitor 
also Includes the pure enantiom.ers of the acid-labile proton pump inhibitors and their mixtures In any 
mbdng ratio including the racemates. Enantiomerlcally pure acid-labile proton pump inhibitors are dis- 
closed, for example, in WO 92/08716. Esomeprazole may be mentioned by way of example. 

The acid-labile proton pump inhibitors are present here as such or preferably in the fomi of their salts 
with bases. Examples of salts with bases which may be mentioned are sodium, potassium, mapnesium 
or calcium salts. If desired, the salts of the acid-labile proton pump inhibitors with bases can also be 
present in hydrate forni. Such a hydrate of the salt of an acid-labile proton pump inhibitor with a base is 
disclosed, for example, in WO 91/19710. 
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Particularly preferred acid-labile proton pump inhibitors which nnay be mentioned are pantoprazole 
sodium and pantoprazole sodium sesquihydrate pantoprazole sodium x 1.5 H2O). 

The sterol is preferably a phytosterol or a zoosterol. Phytosterols whicli may be mentioned by way of 
example are ergosterol. stigmasterol. sitosterol, brassicasterol and campesterol. Zoosterols which may 
be mentioned by way of example are cholesterol and lanosterol. If desired, mixtures of sterols can also 
be present. 

The polymer is preferably a polymer having nonacidic groups. Polymers which may be mentioned by 
way of example are polyvidone (e.g. Kollldon 17. 30 and 90 from BASF), vinylpyrrolidone/vinyl acetate 
copolymer and polyvinyl acetate. Cellulose ethers such as. for example, methylcellulose, ethylcellulose 
(Ethocel) and hydroxypropylmethylcellulose and cellulose esters (e.g. cellulose acetate phthalate) may 
furthemiore be mentioned. If desired, mixtures of polymers can also be present. 

The fatty alcohol is preferably a linear, saturated or unsaturated primary alcohol having 10-30 carbon 
atoms. Fatty alcohols which may be mentioned by way of example are cetyl alcohol, myristyl alcohol or 
stearyt alcohol. If desired, mixtures of fatty alcohols can also be present. 

The amount (In % by weight) of active compound in the individual active compound unit Is advanta- 
geously 1-90%, In case of units in which at least one active compound particle is present, sun^unded 
by a mbdure of at least one sterol and at least one polymer the amounts of sterol and of polymer are in 
each case advantageously 5-80%. Preferably, the amount of active compound is 10-50%. the amount 
of sterol is 10-40% and the amount of polymer is 10-50%. 

In case of units in which at least one active compound particle is present, surrounded by at least one 
fatty alcohol, preferably the amount of active compound is 2-70 % and the amount of fatty alcohol is 
30-98 %. 

In case of units in which at least one active compound particle is present, surrounded by at least one 
fatty alcohol and at least one sterol, preferably the amount of active compound is 2-70 %, the amount 
of fatty alcohol is 20-90 % and the amount of sterol is 8-50 %. 

In case of units in which at least one active compound particle is present, surrounded by at least one 
fatty alcohol and at least one polymer, preferably the amount of active compound is 10-60%. the 
amount of fatty alcohol is 10-50 % and the amount of polymer is 10-40 %. 

In case of units in which at least one active compound particle is present, surrounded by at least one 
fatty alcohol, at least one polymer and at least one sterol, preferably the amount of active ingredient is 
2-70 %, the amount of fatty alcohol is 20-85 %. the amount of polymer is 2-25 % and the amount of 
sterol Is 10-50 %. 
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it is possible for tlie person skilled in the art, on account of iiis/her expert Icnowledge. to select the best 
suited sterols, polymers and fatty alcohols depending on the active compound. 

The Individual active compound units can be prepared, for example, by spray-congealing (spray- 
solidification) or preferably by spray-drying. Preferably spray-drying is used for the preparation of indi- 
vidual active compound units in which the active compound is surrounded by a mixture of at least one 
sterol and at least one polymer Spray-drying takes place from a suitable solvent. Suitable solvents for 
the spray-drying are preferably those in which the sterol and the polymer are soluble, while the active 
compound is insoluble. Suitable solvents can also be solvent mbctures. 

If an acid-labile proton pump inhibitor, in particular a substituted pyridin-2-ylmethylsulfinyl-1H-benzimi- 
dazole, is employed as the active compound, the suitable solvents are, for example, hydrocarbons, 
chlorinated hydrocarbons and ethyl acetate. Hydrocarbons which may be mentioned are, in particular, 
linear or branched aikanes or alternatively cycloalkanes. Examples of linear alkanes are pentane, hex- 
ane and heptane. Examples of branched alkanes which may be mentioned are 2-methylpentane and 
3-methylpentane. Examples of cycloalkanes which may be mentioned are cyclohexane and cyclopen- 
tane. If desired, mbctures of the hydrocarbons such as. for example, petroleum ether can also be em- 
ployed. As a chlorinated hydrocarbon, chloroform and preferably dichloromethane may be mentioned. 

On account of his/her expert knowledge in the field of spray-drying and. if necessary, by means of 
customary tests, it is possible for the person skilled in the art. depending on the active compound em- 
ployed, to select the best suited sterols, polymers and solvents. 

For spray-drying, the sterol and the polymer are dissolved in the suitable solvent and the active com- 
pound is suspended therein. If desired, the active compound can also be suspended first and the sterol 
and polymer then dissolved. The suspension obtained is then sprayed in a spray-dryer. 

Spray-drying is canied out in a manner known per se. A detailed presentation of this technique is 
found in K. Masters, Spray Drying Handbook. 5th edition 1991, and J. Broadhead, S. K. Edmond 
Ronan, G. T. Rhodes, The Spray Drying of Phamiaceuticals. Drug Dev. ind. Phanm. 18, 1169 (1992). 
The principle of spray-drying consists in breaking down a solution or suspension of the product to be 
dried into fine droplets and drying it using a hot stream of gas. The solid component remaining after 
evaporation of the solvent is separated off from the stream of gas by means of a cyclone and/or by a 
filter unit and collected. 

Possible drying gases are, in particular, air and preferably nitrogen. The gas inlet temperature depends 
on the soh/ent. 
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Further subject of the invention is a preparation comprising an acid-labile active compound, at least 
one sterol and at least one polymer obtainable by spray-drying of a suspension of the add-lablle active 
compound In a solution of the sterol and the polymer In a suitable solvent. 

Preferably spray-congealing is used for the preparation of individual active compound units in which 
the active compound Is surrounded by at least one fatty alcohol or by a mixture of at least one fatty 
alcohol and at least one polymer and/or at least one sterol. 

For spray-congealing the fatty alcohol is fused and, if desired, the polymer and/or the sterol are dis- 
solved therein to give a homogeneous solution. The active compound is then suspended In the solu- 
tion. The suspension obtained is then sprayed in a spray-dryer. 

Spray-congealing is carried out in a manner Icnown per se. A detailed presentation of this technique is 
found for example in P.B. Deasy. Microencapsulation and Related Drug Process (1984). 

Further subject of the invention Is a preparation comprising an acid-labile active compound, at least 
one fatty alcohol or a mixture of at least one fatty alcohol and at least one polymer and/or sterol ob- 
tainable by spray-congealing of a suspension of the acid-labile compound in a solution, If desired, of 
the polymer and/or sterol in the fatty alcohol. 

The particle size of the active compound used in the spray-drying or spray-congealing process Is ad- 
vantageously less than 100 pm preferably less than 40 pm. Preferably, the particle size is in the range 
from 1-20 pm, particularly preferably in the range from 3-15 pm. Such particle size of the active com- 
pound for example can be achieved by milling the active compound in a suitable mill. 

The individual active compound units, subsequently also designated as preparations, can then serve 
as a base for the production of the suppositories according to the Invention. 

Preferred suppositories which may be mentioned in this case are those which are suitable for rectal 
administration. The suppositories according to the invention are in this case prepared in a manner 
known to the person skilled In the art. For example, a suitable suppository base is fused and a prepa- 
ration according to the invention is suspended therein. The suspension obtained is then brought into a 
fonm customary for suppositories. In particular, the suspension is cast to give a suppository shape suit- 
able for rectal administration. Suitable suppository bases which may be mentioned are, for example, 
the hard fats customarily used for the production of rectal suppositories (subsequently also designated 
as Adeps solidus or Adeps neutralis). Hard fats are mixtures of mono-, di- and triglycerides which are 
obtained by esterification of fatty adds (European Pharmacopeia, 3rd edition 1997. Deutscher Apo- 
theker Verlag Stuttgart, p. 1022: The United States Phannacopeia. USP23. NF18). Such hard fats are 
commercially available, for example, under the name Witepsol® (e.g. Witepsol® H12 or Witepsol® 
W31). If desired, further pharmaceutically acceptable auxiliaries, such as, for example, stabilizers. 
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consistency-improving additives or auxiiiaries which bring about a uniform distribution of the active 
compound In the suppository base, can be added. 

The suppositories according to the invention contain the acid-labile active compound In a dose cus- 
tomary for the treatment of the appropriate disorder. The suppositories according to the invention com- 
prising acid-labile proton pump inhibitors are suitable for the treatment and prevention of all diseases 
for the treatment or prevention of which pyridin-2ylmelhylsulfinyl-1H-benzimida2oles are employed. In 
particular the suppositories according to the invention can be employed in the treatment of diseases of 
the stomach. Thus, the suppositories according to the invention contain between 1 and 500 mg, pref- 
erably between 5 and 60 mg. of an acld-labile proton pump inhibitor. Examples which may be men- 
tioned are suppositories which contain 10. 20, 40 or 50 nng of pantoprazole sodium sesquihydrate. The 
daily dose (e.g. 40 mg of active compound) can in this case be administered in the fonm of a single 
administration or In several administrations using the suppositories according to the invention. 

The suppositories comprising acid labile compounds according to the Invention can also be combined 
with other active compounds, either in fixed or in free combination. Fixed combination in this connec- 
tion relates to an administration fonn wherein all active compounds are present in a single dosage unit. 
Free combination In this connection relates to an administration form, wherein the active compounds 
are present in separated dosage units. In connection with suppositories comprising acid-labile proton 
pump Inhibitors a combination with antimicrobially active compounds or NSAIDs (non steroidal anti 
inflammatory drugs) may be mentioned. Particulariy mention may be made of a combination with anti- 
microbially active compounds which can be used in the control of Helicobacter pylori (H. pylori). 

Examples of suitable antimicrobially-adive ingredients (active against Helicobacter pylori) are enumer- 
ated in European Patent Application EP-A-282131. These active ingredients include, for example, bis- 
muth salts (such as bismuth subcitrate or bismuth subsalicylate), sulfonamides, nitrofurans (such as 
nitrofurazone. nitrofurantoin or furazolidone), metronidazole, tinidazole, nimorazole or antibiotics. Ex- 
amples of antibiotics which may be mentioned in this connection are. arranged according to particular 
classes of active ingredient: aminoglycosides, such as gentamicin, neomycin, kanamycin, amikacin or 
streptomycin; macrolides, such as erythromycin, azithromycin, clarithromycin, clindamycin or rifam- 
picin; penicillins, such as penicillin G. penicillin V. ampidllin. mezlocillin or amoxicillin; polypeptides, 
such as bacitracin or polymyxin; tetracyclines, such as tetracycline, chlorotetracycline, oxytetracydine, 
minocycline or doxycycline; carbapenems, such as imipenem, loracarbef. meropenem or panipenem; 
cephalosporins, such as cefalexin, cefoxitin, cefuroxime axetil, cefotaxime, cefpodoxime proxetil, cefa- 
clor, cefadroxil or cephalothin; gyrase inhibitors, such as ciprofloxacin, norfloxacin, ofloxacin or peflox- 
acin; or other different antibiotics, such as chloramphenicol. Particulariy worthy of mention in this con- 
nection is also the combination of a plurality of antimicrobially-active ingredients, for example the com- 
bination of a bismuth salt and/or tetracycline with metronidazole, or the combination of amoxicillin or 
clarithromycin with metronidazole and amoxicillin with clarithromycin. 
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Particulariy worthy of mention In this connection is also administration of a proton pump inhibitor to- 
gether with a plurality of antimicrobially-active Ingredients, for example with the combination of a bis- 
muth salt and/or tetracycline with metronidazole or with the combination of amoxicillin or clarithromycin 
or with metronidazole. 

The preparation of suppositories according to the Invention Is described by way of example below. The 
examples below illustrate the invention In greater detail without restricting it. 
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Production of the preparations bv sprav-drvina 
Example 1 

7.0 g of cholesterol and 5.0 g of Ethocel are dissolved in 100 ml of dichloromethane. 5.0 g of pantopra- 
zole sodium sesquihydrate are suspended in the solution. The suspension is spray-dried in a labora- 
tory spray-dryer (Buchi Mini Spray Dryer B191). Spray conditions: drying gas nitrogen, inlet tempera- 
ture 51 pump output 10%. A white, free-flowing powder is obtained. 

Example 2 

5,0 g of cholesterol and 5.0 g of Koliidon 17 are dissolved in 80 ml of dichloromethane. 5.0 g of omep- 
razole magnesium are suspended in the solution. The suspension is spray-dried in a laboratory spray- 
dryer (BQchi Mini Spray Dryer B191). Spray conditions: drying gas nitrogen. Inlet temperature 5rC; 
pump output 10%. A white, free-flowing powder is obtained. 

Example 3 

5.0 g of cholesterol and 8.0 g of polyvidone 17 PF are dissolved in 60 ml of dichloromethane. 5.0 g of 
pantoprazole sodium sesquihydrate are suspended in the solution. The suspension is spray-dried in a 
laboratory spray-dryer (Buchi Mini Spray Dryer B191). Spray conditions: drying gas nitrogen, inlet tem- 
perature 52''C; pump output 12%. A white, free-flowing powder is obtained. 

Example 4 

5.0 g of cholesteroJ and 8.0 g of polyvidone 17 PF and 2.0 g of ethylcellulose are dissolved in 60 ml of 
dichloromethane. 5.0 g of pantoprazole sodium sesquihydrate are suspended in the solution. The sus- 
pension is spray-dried in a laboratory spray-dryer (Buchi Mini Spray Dryer B191). Spray conditions: 
drying gas nitrogen, inlet temperature 52''C; pump output 12%. A white, free-flowing powder is ob- 
tained. 

Example 5 

5.0 g of p-sltosterol, 8.0 g of polyvidone 17 PF and 1.0 g of ethylcellulose are dissolved in 60 ml of 
dichloromethane. 5.0 g of pantoprazole sodium sesquihydrate are suspended in the solution. The sus- 
pension Is spray-dried in a laboratory spray-dryer (BUchi Mini Spray Dryer B191). Spray conditions: 
drying gas nitrogen, inlet temperature 52''C; pump output 12%. A white, free-flowing powder is ob- 
tained. 



wo 99/29299 



-10- 



PCT/EP98/07946 



The preparations obtained according to Examples 1 to 5 have a particle size in the range 10-40 ^nr). By 
variation of the spraying conditions, it is possible, for example, to obtain larger or smaller particles. 

Production of the preparations by sprav-conaealina 

Example 6 

lOOg of cetyl alcohol are heated to 65X. 50 g of pantoprazole sodium sesquihydrate are slowly 
added. The mixture is stirred until a homogeneous suspension is obtained and subsequently sprayed 
through a nozzle in a spray dryer. 

Example 7 

80 g of stearyl alcohol and 10 g of ethylcellulose are lieated to 70X and stin-ed until a clear solution is 
obtained. 40 g of pantoprazole sodium sesquihydrate are added and stirred. The homogeneous sus- 
pension is spray-congealed in a spray dryer. 

Preparation of the suppositories 

Example A 

194.7 g of suppository base (Adeps solidus/neutralis) are fused to give a clear mass at 40-45''C. After 
cooling the mass to 39-40*'C. the preparation obtained In Example 1 (15.3 g) is introduced homogene- 
ously using a stirrer. The suspension obtained Is cooled to 37-38''C and cast into suppositories of 2.1 g 
each. 

Example B 

193.8 g of suppository base (Adeps solidus/neutralis) are fused to give a clear mass at 40-45''C. After 
cooling the mass to 39-40*C,.the preparation obtained in Example 3 (16.2 g) is introduced homogene- 
ously using a stin*er. The suspension obtained is cooled to 37-38''C and cast into suppositories of 2.1 g 
each. 

Example C 

192.0 g of suppository base (Adeps solidus/neutralis) are fused to give a clear mass at 40-45'^C. After 
cooling the mass to 39-40X, the preparation obtained in Example 4 (18.0 g) Is introduced homogene- 
ously using a stin-er. The suspension obtained is cooled to 37-38X and cast into suppositories of 2.1 g 
each. 
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Example D 

192.9 g of suppository base (Adeps soiidus/neutralis) are fused to give a clear mass at 40-45'C. After 
cooling the mass to 39-40''C, the preparation obtained in Example 5 (17.1 g) is introduced homogene- 
ously using a stinrer. The suspension obtained is cooled to 37-38''C and cast into suppositories of 2.1 g 
each. 

The suppositories obtained according to Examples A to D in each case contain 45.6 mg of pantopra- 
zole sodium sesquihydrate. 
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Stability of the suppositories 



Samples of the suppositories obtained according to Examples A, B, C and D were stored at 30*^0. After 
storage for 4 weeks, the suppositories were unchanged. No discoloration was detected. Suppositories 
In which the active compound was Incorporated directly showed a black discoloration after storage for 
4 weeks under identical conditions. 
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Patent Claims 

1. A suppository for add-labiie active compounds, comprising at least one phannaceutical auxiliary 
and a plurality of individual active compound units, wherein the acid-labile active compound in the indi- 
vidual active compound units is surrounded by a mixture of at least one sterol and at (east one poly- 
mer, by at least one fatty alcohol or by a mixture of at least one fatty alcohol and at least one polymer 
and/or at least one sterol 

2. The suppository as claimed in claim 1, wherein the acid-labile active compound in the individual 
active compound units is surrounded by a mixture of at least one sterol and at least one polymer. 

3. The suppository as claimed in claim 1. wherein the add-tabile active compound is an acid-labile 
proton pump inhibitor. 

4. The suppository as claimed in claim 1 , wherein the acid-labile proton pump inhibitor Is pantopra- 
zole, esomeprazole, omeprazole, lansoprazole or rabeprazole. 

5. The suppository as claimed in claim 1 , wherein the acid-labile proton pump inhibitor is pantopra- 
zole sodium sesquihydrate. 

6. The suppository as claimed in claim 1, wherein the sterol is cholesterol, lanosterol, ergosterol, 
stigmasterol, sitosterol, brassicasterol. campesterol or mixtures thereof. 

7. The suppository as claimed in claim 1 . wherein the polymer is polyvidone, vinylpyn'olidone/vinyl 
acetate copolymer, polyvinyl acetate, methylcellulose. ethylcellulose, hydroxypropylcellulose, cellulose 
ester or mixtures thereof. 

8. The suppository as claimed in claim 1 , wherein the fatty alcohol Is cetyl alcohol, myristyl alcohol, 
stearyl alcohol or mixtures thereof. 

9. The suppository as claimed in claim 1. wherein the phamnaceutical auxiliary is hard fat (Adeps 
neutralis or Adeps solidus). 

10. A process for the production of a suppository as claimed in claim 1 , wherein the individual active 
compound units are introduced into a suitable suppository base and brought Into a fomn suitable for the 
administration of suppositories. 

11. An active compound unit comprising an acid-labile active compound, wherein the acid-labile 
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active compound is surrounded by a mixture of at least one sterol and at least one polymer, by at least 
one fatty alcohol or by a mixture of at least one fatty alcohol and at least one polymer and/or at least 
one sterol. 

12. A process for the production of an active compound unit according to claim 1 1 , wherein an acid- 
labile active compound is surrounded by a mixture of at least one sterol and at least one polymer, 
characterized In that at least one sterol and at least one polymer are dissolved in a suitable solvent, 
the acid-labile active compound is suspended therein and the suspension obtained is subjected to 
spray-drying. 

13. A process for the production of an active compound unit according to claim 1 1 , wherein an acid- 
labile active compound is surrounded by at least one fatty alcohol or by a mixture of at least one fatty 
alcohol and at least one polymer and/or at least one sterol, characterized in that the fatty alcohol is 
fused, if desired the polymer and/or the sterol are dissolved therein, the acid-labile active compound is 
suspended therein and the suspension obtained is subjected to spray-congealing. 

14. An active compound unit according to claim 11. wherein the acid-labile active compound is 
pantoprazole sodium sesquihydrate. 

15. An active compound unit according to claim 11. wherein the sterol is cholesterol, lanosterol. 
ergosterol, stigmasterol, sitosterol, brassicasterol. campesterol or mixtures thereof. 

16. An active compound unit according to claim 11. wherein the polymer is polyvldone, vinylpyn-oli- 
done/vinyl acetate copolymer, polyvinyl acetate, methylcellulose. ethylcellulose, hydroxypropylcellu- 
lose, cellulose ester or mixtures thereof. 

17. An active compound unit according to claim 11. wherein the fatty alcohol Is cetyl alcohol, myristyl 
alcohol, stearyl alcohol or mixtures thereof. 

18. Preparation comprising an acid-labile active compound, at least one sterol and at least one 
polymer obtainable by spray-drying of a suspension of the acid-labile active compound in a solution of 
the sterol and the polymer in a suitable solvent. 

19. Preparation comprising an acid-labile active compound, at least one fatty alcohol or a mixture of 
at least one fatty alcohol and at least one polymer and/or sterol obtainable by spray-congealing of a 
suspension of the acid-labile compound in a solution, if desired, of the polymer and/or sterol in the fatty 
alcohol. 



INTERNATIONAL SEARCH REPORT 



interr. Ml Application No 

PCT/EP 98/07946 



A. CLASSIRCATIONOF^SUBJECT MATTER 

IPC 6 A61K9/02 A61K31/44 



According to International Patent ClaasMication (IPC) Of to both national daasiflcatlon and IPC 



B. FIELDS SEARCHED 



Minimum oocumontatlon aeaichod (elasaificatlort systom fotlowad by daaaiftcatlon symbols) 

IPC 6 A61K 



Documentation searched other than mininrmm documentation to the extent that such documents are Included in the fields searched 



Electronic data base consulted during the international search (name ot data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation ol document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



p.x 



EP 0 645 140 A (TAKEDA CHEMICAL 
INDUSTRIES) 29 March 1995 

see the whole document 

UO 98 52564 A (CIPLA LIMITED) 

26 November 1998 

see claims 1-4,9,10,16-18 



1.3-5, 

7-10,18, 

19 



11,16,17 



□ 



Further documents are listed In the continuation of box C. 



ID 



Patent family members are listed in annex. 



* Special categories of cited documents : 

"A" document defining the general state ol the ait which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L* document which may throw doubts on priority cialm(8) or 
which is dted to establish the publication date of another 
citation or other special reason (as specified) 

"O" document refening to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the International filing date but 
later than the priority date claimed 



'T* later document published after the tntentatlonal fiiing dale 
or priority date and not in confUct with the application but 
cited to understand the principle or theory undertying the 

invention 

•X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is tatcen alone 

nr" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

document member of the same patent family 



Date of the adual completion of the international search 



16 April 1999 



Date of mailing of the international search report 



23/04/1999 



Name and mailing address of the ISA 

European Patent Office, P.B. 581 a Palontlaan 2 
N1.-2280HV Rljswijlc 
Tel. (431-70) 340^040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Ventura Amat, A 



F«nn PCmSAffilO (seeortd shMt) (JUly 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Inten. .onol Applicttton No 

PCT/EP 98/07946 



Patent document 
dted in search report 



Publeatlon 
date 



Patent family 
member(8) 



Publication 
data 



EP 645140 



29-03-1995 



AT 

CA 
CN 
DE 
ES 
JP 
US 



173924 
2131116 
1106662 
69414953 
2125413 
7316052 
5635520 



15- 12-1998 
01-03-1995 

16- 08-1995 
14-01-1999 
01-03-1999 
05-12-1995 
03-06-1997 



WO 9852564 



26-11-1998 



AU 7539098 A 



11-12-1998 



I- 



Foiin PCTyi8AaiO(p«anllanily aimeic) (July 1982) 



